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DOCUMENT-IDENTIFIER: US 4604248 A 

** See image for Certificate of Correction ** 

TITLE: Chemical case bond system with azido compound bonding 

Brief Summary Text (6) : 

Generally, this invention may be characterized as a method of bonding a solid 
propellant to the inner surface of a cured elastomeric insulator carried by a 
rocket motor chamber, the solid propellant being solidified by crosslinking 
propellant ingredients of the solid propellant with a polyfunctional propellant 
crosslinker dispersed throughout the ingredients, the method comprising: (a) 
applying a thin film to said inner surface, the film comprising an azido 
composition selected from the group consisting of (i) a polyfunctional azido 
compound or polymer that additionally has crosslinker reactive functionality that 
is reactive with the polyfunctional propellant crosslinker, (ii) a polyazido 
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compound or polymer and a polyf unctional graftable compound or polymer having (a) 
functionality that is reactive with azido functionality of the polyazido compound 
or polymer as well as (b) crosslinker reactive functionality that is reactive with 
the polyfunctional propellant crosslinker and (iii) a combination of (i) and (ii) ; 
/(b) exposing the film to sufficient energy in the form of heat or light or a 
combination thereof to cause azido functionality of the azido compositions to react 
with the insulator and graft the crosslinker reactive functionality to the 
elastomeric insulator; (c) placing uncured propellant that contains the propellant 
crosslinker and solidifies into the solid propellant upon curing thereof in contact 
with the grafted surface; (d) curing the propellant such that the propellant 
crosslinker reacts with the functionality that is reactive therewith and bonded to 
the insulator inner surface thereby bonding the insulator polymer to the solid . 
propellant binder polymer. 

Brief Summary Text (30) : 

Polyazidoformates (especially diazidof ormates) are preferred azido compounds for 
use in this invention. Exemplary polyazidoformates appear in U.S. Pat. No. 
3,284,421 (Breslow) which is herein hereby incorporated by reference for its 
disclosure of polyazidoformates. See, also, U.S. Pat. No. 3,859,261 (Breslow) and 
U.S. Pat. No. 3,754,973 (Spurlin) in connection with polyazido compounds with other 
functionality. Polyazidoformates especially suitable for promoting the graft of 
appropriate polyols to insulator polymers include diazidof ormates of diols having 
the structure HO ( — CH.sub.2 — ) .sub.n OH where n varies from 4 to about 15, the 
mixed diols from the hydroxymethylation of benzene, toluene, napthalene and 
substituted naphthalenes as well as the diazidof ormate of 1, 4-bis (2-hydroxyethoxy) 
benzene. Also useful are the triazidof ormates derived from triols such as 1,1,1- 
tris- (hydroxymethyl) ethane, 1 , 1, 1-tris (hydroxymethyl ) propane and tris- 
(hydroxymethyl) nitromethane. However, these latter compounds may be expected to be 
shock sensitive because of the high azide concentration and should therefore be 
used with caution. 

CLAIMS : 

1. A method of bonding a solid propellant to the inner surface of an elastomeric 
insulator carried by a rocket motor chamber, said solid propellant being solidified 
by crosslinking propellant ingredients of said solid propellant with a 
polyfunctional propellant crosslinker dispersed throughout said ingredients, said 
method comprising 

(a) applying a thin film to said inner surface, said film comprising an azido 
composition selected from the group consisting of (i) a polyfunctional azido 
compound or polymer that additionally has crosslinker reactive functionality that 
is reactive with said polyfunctional propellant crosslinker, (ii) a polyazido 
compound or polymer and a polyfunctional graftable compound or polymer having (a) 
functionality that is reactive with azido functionality of said polyazido compound 
or polymer as well as (b) crosslinker reactive functionality that is reactive with 
said polyfunctional propellant crosslinker and (iii) a combination of (i) and (ii) ; 



(b) exposing said film to sufficient energy in the form of heat or light or a 
combination thereof to cause azido functionality of said azido compositions to 
react with said insulator and graft said crosslinker reactive functionality to the 
surface of said elastomeric insulator; 

(c) placing uncured propellant that contains said propellant crosslinker and 
solidifies into said solid propellant upon curing thereof in contact with said 
grafted surface applied in (b);' 

(d) curing said propellant such that said propellant crosslinker reacts with said 
functionability that is reactive therewith and bonded to said insulator surface 
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thereby bonding said insulator to said solid propellant binder polymer. 

6. The method in accordance with claim 1, wherein said polyazido compound or 
polymer is selected from azidof ormates and sulf onylazides . 

10. A method of bonding a solid propellant to the inner surface of an elastomeric 
insulator carried by a rocket motor chamber wherein said solid propellant is 
solidified by crosslinking propellant ingredients of said solid propellant 
crosslinker mixed with said ingredients, said method comprising: 

(a) applying a film to said inner surface, said film comprising a polyazido 
compound or polymer and a polyf unctional graftable compound or polymer having 
functionality that is reactive with azido functionality of sai d polyazido compound 
and said polyfunctional propellant crosslinker; 

(b) exposing said film to sufficient electromagnetic energy in the form of heat or 
light or both to cause azido functionality of said polyazido compound or polymer to 
react with said insulator surface and said polyfunctional graftable compound or 
polymer; 

(c) placing uncured propellant that contains said propellant crosslinker and 
solidifies into said solid propellant upon curing thereof in contact with said film 
applied in (b) ; 

(d) curing said propellant such that said propellant crosslinker reacts with said 
crosslinker reactive functionality of said polyfunctional graftable compound or 
polymer thereby bonding said insulator or polymer to said solid propellant binder 
polymer. 

11. The method in accordance with claim 10, wherein said polyazido compound 
comprises a diazidof ormate . 

17. The method in accordance with claim 15, wherein said polyazido compound is 
selected from sulf onylazides and polyazidof ormates . 
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Ll: Entry 4 of 17 



File: USPT 



Jul 28, 1987 



DOCUMENT-IDENTIFIER: US 4683085 A 
TITLE: Polyazido esters 



Brief Summary Text (3): 

This invention relates to production of new azido compounds, and is particularly 
directed to the preparation of polyazido esters derived from pentaerythritol 
polyazides, together with a method for producing such compounds. 

Brief Summary Text (13) : 

Another object of the present invention is to provide energetic azido compounds in 
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^the form of polyazido esters. 
Brief Summary Text (22) : 

It will be noted that the above compounds (1) (2) and (3) of the invention have a 
multiplicity of azido groups, or a multiplicity of azido and nitro groups, and such 
polyazido and polyzaido/polynitro substituted esters are highly effective as 
energetic plasticizers, which particularly function to increase the burn rate of 
minimum smoke solid propellants. 

CLAIMS : 



1. A polyazido monoester having the general formula 
or ONO.sub.2. 



##STR4## wherein X is N.sub.3 



2. A polyazido triester having the formula: ##STR5## 
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DOCUMENT-IDENTIFIER: US 4455364 A 

TITLE: Process for forming metallic image, composite material for the same 
Brief Summary Text (42) : 

As the light-sensitive resins in which azido groups are incorporated into their 
molecules in the previous paragraph (4), there can be mentioned, for example, 
polyazido vinyl benzoate, polyazido vinyl phthalate, polyazido styrene, 
polyvinylazidobenzalacetal , polyvinylazidonaphthylacetal , azidobenzaldehyde 
phenolic resin, azidophenylamine formalin condensation polymer, azidopolymers of 
polyvinylalcohol, azidopolymers of cellulose such as azidoghthalate of partially 
hydrolyzed cellulose acetate and azidopolymers such as gelatin and casein. 
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DOCUMENT-IDENTIFIER: US 4683086 A 

TITLE: Azido derivatives of pentaerythritol 

Brief Summary Text (7) : 

In U.S. application Ser. No. 766,459, filed Aug. 19, 1985, titled Polyazido Esters, 
by the same inventors as the present application and assigned to the same assignee 
as the present application, there is disclosed and claimed polyazido esters 
prepared from diazido and triazido derivatives of pentaerythritol. These 
derivatives include pentaerythritol triazide and pentaerythritol diazido 
mononitrate. 

Detailed Description Text (17) : 

The pentaerythritol triazido mononitrate and the pentaerythritol diazido dinitrate 
can have utility per se as energetic plasticizers, while the alcohols 
pentaerythritol triazide and pentaerythritol diazido mononitrate have utility as 
precursors for the preparation of energetic esters, as disclosed and claimed in 
above copending application Ser. No. 766,459. Thus, as disclosed in such 
application, both of such alcohols react readily with 4 , 4 , 4-trinitrobutyryl 
chloride to form the polyazido /polynitro substituted esters tris (2,2,2- 
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^azidomethyl) ethyl and 3-nitrato-2, 2-bis (azidomethyl) propyl 4,4,4- 
* trinitrobutyrates, respectively. The reaction for producing the first 



mentioned 



ester is set forth below: 
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